Conclusion

23
Among middle-aged working Japanese women, employment status was associated 24 with self-rated health; non-regular employees and self-employed workers were less likely to 25 report poor self-rated health, compared with regular employees. Lowered OR of poor self-26 rated health among non-regular employees may be explained by their reduced work-family 27 conflict.
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Introduction 36 37 Employment status (i.e., full-time, part-time, dispatch, contract, non-regular, or self-38 employed) may influence health. [1] [2] [3] [4] Precarious employment has been associated empirically 39 with deteriorated health outcomes, using various measures of mortality, 2, 3, 5, 6 mental health, 7-40 9 and health behaviors. 10, 11 However, inconsistent results have also been reported, particularly 41 for self-rated health; non-regular workers have evidenced poorer self-rated health compared 42 with regular workers, 12, 13 while some studies showed no significant differences 14 or reverse 43 association. [15] [16] [17] 
44
One of the possible reasons for the inconsistent results could be underlying 45 differences in participants' reasons for being temporary workers. 6 For example, some 46 voluntarily choose temporary employment for domestic reasons such as maintaining a work-47 family balance, while others are unable to find regular employment and are forced to accept 48 temporary work. Further, the voluntariness of a job choice for non-regular employees may 49 differ based on household socioeconomic conditions and may be influenced by varying 50 societal norms regarding gender roles. 18 
51
In Japan, the number and proportion of female non-regular workers (i.e., temporal, 52 contract, and part-time) is much larger than that of non-regular male workers. In 2018, 54% of 53 female employees and 14% of male employees aged 24-65 years old were non-regular 54 workers. 19 The gender role norms (i.e., men work outside the home, women stay at home and A c c e p t e d V e r s i o n 6 take care of children and the elderly) that exist in Japanese society could be one of the reasons 56 for this significant gender difference. Women's participation in Japan's workforce by age group 57 shows a bimodal pattern. By contrast, similar to Japan's male workforce, many Western 58 societies display a convex shape. 20 This bimodal pattern suggests that women tend to take a 59 career break during their 20s and 30s for such reasons as child rearing, and return to the 60 workforce in their 40s. 21, 22 Part-time work is often the only choice for women who reenter the 61 workforce 23 ; it is an important path for women reentering the labor market. 24 Consequently, a 62 much higher proportion of women than men in Japan are non-regularly employed (mainly part-63 time). 19 
64
The proportion of female non-regular workers has increased along with the 65 promotion of women's participation in the workforce in the last few decades in Japan. 25 
66
However, these promotional efforts have not improved the imbalanced participation in 67 household duties. That is, in most societies including Japan, women's household 68 responsibilities have persisted despite more women entering and playing a greater role in the 69 workforce. [26] [27] [28] Work-family conflict, generally defined as "a form of inter-role conflict in 70 which the role pressures from the work and family domains are mutually incompatible in 71 some respect," 29 has been associated with women's self-rated health. [30] [31] [32] [33] An international 72 comparison study showed that Japanese female workers had the highest work-family conflict 73 and poorest self-rated mental and physical health among Japanese, Finnish, and English A c c e p t e d V e r s i o n 7 government workers. 34 Other research , moreover, has shown that the working arrangement is 75 associated with the prevalence of work-family conflict, with higher work-family conflict 76 existing among full-time versus part-time workers. 33, 35 Women in Japan are often obligated to 77 work part-time to mitigate their burden of managing both work and household demands and 78 responsibilities because non-regular employment often offers more schedule flexibility 79 compared with regular employment. 36, 37 Thus, we hypothesized that the association between Thus, household socioeconomic conditions may impact the 90 association between employment status and health. [26] [27] [28] However, few studies have included 
Material and methods
105
Study cohort
106
Data in this study were derived from the Japan Public Health Center-based Prospective Study 
Study population
122
We excluded women aged 60 years and older, women who were unemployed, and women for 123 whom no information on occupation was available, to restrict our study population to working 
Outcome variable
136
We measured self-rated health as our outcome variable, using the single questionnaire item: we categorized the responses into two groups: 1) poor self-rated health ('poor' or 'not 140 very good'), and 2) not poor self-rated health ('good,' 'very good,' or 'excellent health'). The data for work-family conflict was obtained through a self-reported questionnaire.
157
Previous studies suggest that work-family conflict consists of two factors (work-to-family 158 and family-to-work conflicts), which can be combined as a joint scale.
43, 44
The questionnaire 159 for work-family conflict consisted of eight items (four items each for work-to-family conflict 160 and family-to-work conflict; S1, Table1), which were adapted from the U.S. National Study of The scores for work-family conflict were 167 grouped into tertiles for the analysis in accordance with previous studies. with respect to mediator, conditioned on the measured covariates. 45 We also estimated the 186 percentage of the total associations between employment status and self-rated health that were 187 mediated through work-family conflict, using log ORs. Table 1 shows the number (%) and means (SD) of the study population's characteristics. The 
216
The results of mediation analysis by work-family conflict scores showed that the 217 association between non-regular employment and self-rated health was largely mediated 218 through work-family conflict (the proportion mediated through work-family conflict = 100%) 219 and no direct effect of non-regular employment on self-rated health was identified (Table 3) .
220
Part (31%) of the total effect of self-employment on self-rated health was mediated by work-221 family conflict but it was mainly a direct effect. Table 4 presents the results of sub-group analysis by household income and marital status and self-rated health was more evident in the high household income group and in the 229 married group, although they were not statistically significant.
222
231
Discussion
232
In this study of middle-aged Japanese working women, non-regular employees and the self-233 employed were associated with poorer self-rated health compared with regular employees.
234
Furthermore, the apparently lower probability of having poor self-rated health among non-235 regular employees was explained by their diminished level of work-family conflicts. The 236 association between employment status and self-rated health differed by household income 237 level and marital status, although these interactions were not statistically significant.
238
Our results are in line with other research findings [15] [16] [17] ; for example, cross-sectional Women in Japan who were regular employees were more 252 likely to report job pressures and inflexible work schedules, and to experience more strain 253 related to work and family than their non-regularly employed counterparts. 48 Moreover,
254
Japanese female workers were reported to have the highest work-life conflict and poorest self-255 rated mental health among Japanese, Finnish, and English government workers. 34 Thus,
256
female workers in Japan may voluntarily choose to work part-time to achieve a balance 257 between their work and family lives.
258
Our results (i.e., significantly lower work-family conflict among non-regular and/or fewer duties and responsibilities at work can reduce their work-family conflict, which 264 may contribute to their reduced probability of having poor self-rated health. Our findings also juggling work and family lives by taking non-regular jobs or being self-employed, which may 267 also be beneficial for their self-rated health.
268
Our results were, however, are inconsistent with previous work that showed a higher 269 mortality risk for non-regular female employees than for regular employees in Japan. impacts. In addition, we identified that work-family conflict explained most of the association 280 between employment status and the risk of having poor self-rated health in this study.
281
Controlling for the influence of work-family conflict, we identified no significant differences 282 in probabilities of having poor self-rated health by employment status. In other words, most of 283 the differences observed in self-rated health by employment status may be attributed to A c c e p t e d V e r s i o n 18 differences in psychological well-being. We do not deny the effect of psychological health on 285 mortality; however, we speculate that the lower risk of self-rated health among non-regular 286 employees, mostly explained by psychological health, may not directly reflect the results for 287 mortality.
288
Self-employed workers also showed better self-rated health compared with regular between being self-employment and self-rated health.
298
Although we did not identify statistically significant interaction of socioeconomic 299 conditions and employment status on self-rated health, the benefits of being a non-regular 300 employee or being self-employed was greater among women with higher socioeconomic 301 status (i.e., high household income, and married). Married women and women with a higher 
Conclusions
333
Employment status is associated with probabilities of poor self-rated health among 334 middle-aged working Japanese women; non-regular employees and self-employed workers 335 were less likely to report poor self-rated health compared with regular employees.
336
Additionally, most of the associations with the poor self-rated health of non-regular 337 employment could be explained by the level of work-family conflict. We did not identify Table 4 . Adjusted* ORs of employment type for poor self-rated health among Japanese middle-aged women, stratified by household income level/marital status.
*Adjusted by education level, equivalent household income, occupation category, age group, marital status, hypertension, diabetes, and hypercholesterolemia, history of diseases + , and residential area. + Diseases: heart disease, gout, asthma, COPD, chronic bronchitis, chronic kidney failure, cataracts, glaucoma, gastric polyp, colon polyp, gastric ulcer, duodenal ulcer, hepatitis/hepatic cirrhosis, gallstone, sleep apnea, or depression.
